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AMENDMENT NO. 1 AUGUST 1983
TO

IS:4332(Part 4)·1968 METHODS OF TEST FOR
STABILIZED SOILS

PART 4 WETTING AND DRYING. AND FREEZING AND THAWING
TESTS FOR COMPACTED SOIL-CEMENT MIXTURES

Al terations

(Page 4, olauee« 2.1 and 2.2) - Substitute the
folloving for the existing clauses:

'2.1 £1l1ndrica1 Metal Mould - shall conform to
IS: 10074-19821 •- - - - - - -

2.2 !ie~a!. !!.~~.: shall conform to IS:9198-1979 t,

(Page 4, c~se 2.11, Line 2) - Substitute
'IS:460(Part 1)-1918'*' fO!' 'IS: 460-1962t , .

(Page 4, foot-notes with '.' and ,t, rtm'ks) ­
Substitute the following for the existing foot­
notes:

'·Specification for compaction mould assembly for
light and heavy compaction test for soils.

tSpecification for compaction rammer for 80il testing.

*Speclfication for test sieves: Part 1 Wire ~loth

test sieves \seoond revision).'

(Page 5, atause 3.1.3, Line 2) - Substitute
'IS: 269-1976* or IS:455-1976t' fOfl '15:269-1967* or
IS: 455-1967"" •
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(Page ~, foot-notes lIri th '*' and '§' ITW'ks) "­
Substitute the folloving for the existing foot­
notes:

'*Specification for ordinary and low heat Portland
cement (third revision).

iSpecification for Portland slag cement
(third revision).'

(BDC 23)
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IS: 4332 (Part IV) -1968

Indian Standard
METHODS OF TEST FOR STABILIZED SOILS

PART IV WETTING AND DRYING, AND FREEZING
AND THAWING TESTS FOR COMPACTED

SOIa..CEMENT MIXTURES

O. FO R E WORD

0.1 This Indian Standard ( Part IV) was adopted by the Indian Stan­
dards Institution on 5 April 1968, after the draft finalized by the Soil
Engineering Sectional Committee had been approved by the Civil
Engineering Division Council.

0.2 Soil stabilization is the permanent alteration of any property of
the soil to improve its engineering performance. One of the methods
of stabilization is to add cement to soil and then compact the mixture
at the required moisture content. For evaluating the improvement
obtained by stabilization standard methods of tests are required and
these are being published in parts. This part [IS: 4332( Part IV)]
lays down the method for determining the effect of wetting and drying,
and freezing and thawing on compacted specimens of cement stabiliz­
ed soil.

0.3 In the formulation of this standard due weightage has been given
to international co-ordination among the standards and practices pre­
vailing in different countries in addition to relating it to the practices
in this field in this country. This has been met by basing the standard
on the following publications:

ASTM D 559-57 ( 1965) Standard methods for wetting and drying
tests of compacted soil-cernent mixtures. 1967 Book of ASTM
Standards, Part 1J.

ASTM D 560·57 ( 1965) Standard methods for freezing and thawing
tests of compacted soil-cement mixtures. 1967 Book of ASTM
Standards, Pait 11.

0.4 In reporting the result of a test or analysis made in accordance
with this standard, if the final value, observed or calculated, is to be
rounded off, it shall be done in accordance with IS: 2-1960'.

'Rulo! for rounding of!' numerical values ( revised).
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IS : 4332 ( Part IV ) • 1968

SECTION I WETTING AND DRYING TEST

1. SCOPE

1.1 Section 1 of this standard (Part IV) covers the procedure for
determining the soil-cement losses, moisture changes, and volume
changes ( swell and shrinkage ) produced by repeated wcttinq and dry­
ing of hardened soil-cement specimens.

2. APPARATUS

2.1 Cylindrical Metal Mould - of I 000 ml rapacity ~ati~fying the
requirements specified in IS : 4332 (Pall III )-1967·.

2.2 Metal Rammer - of weight 2'6 k!:{ ± 25 g sansfying the H qui! crnents
specified in IS: 4332 ( PLll t 111 )-1967....

2.3 Sample Extruder - a j.H k, lever flame or othci device adopted for
the pui pose of cxn uding compac ted specimens Ii am the mould.

2.4 Balances - one of eartH ity 10 kg, scnsir ive to I g, anti another of
capacity 1 kg, sensitive to 0' \ g.

2.5 Oven - thermostatically conn oiled with intci ior of non-corroding
material to maintain temperature between 105° and 1I0"C.

2.6 Container - any suitable non-con odiblc au-tiulu container to
determine the moisture content.

2.7 Moist Chamber - a moist chamber 01' suitable covered container
capable of maintaining a trmperature of 25' to 30°C and a relative
humidity of 100 percent for 7-day storage of compacted specimens.

2.8 Water-Bath - a suitable tank for submciuing compacted specimens
in water at 100m temperatui e of 25° to 30°C.

2.9 Wire-Scratch Brush - made of 50 X 16 rnm flat 0'45 mm thick wile
bristles a~~embletl in 50 !:{lOlIpS of 10 hi i-tlcs each .md mounn d to form
5 longitudinal lOWS and 10 transvcivc lOW' of ln istlcs on a 190 X 65 mill
hardwood hlock.

2.10 Steel Straightedge - about 30 em in l-nqth and having one
bevelled edue.

2.11 Sieves - 20·mm .\IId 4'75-1ll1ll I) SIC\,." UJllJ~)1 mint: to the i cquir c­

merits of IS : 460·1962t·

·Metho~18 of te~~ lUI ~to.hllizeu SOils: Part III feit 101 der ornuu iuon 0/ IJlQlijt\lre
content-dry denxity relut ion for _tablhwli ~0I1 -mvturcs

[Speciflcauon for test 81011'8 ( i evised )
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IS : 4332 ( Part IV) • 1968

2.U Mixing Tools - Miscellaneous tools, such as mixing pan, and tro­
wel or a suitable mechanical device for thoroughly mixing the soil
with cement and water ( for mechanical device, see IS: 1727~1967*).

2.13 Scarifier - a suitable tool to remove the smooth compaction plane
,n the top of the first and second layer S of the speclml'n.

2.14 Measuring Device - suitable for accurately mcasiu ing- the heights
and diameters of test specimens to the nearest 0 2 mm,

2.15 Graduated Glass Cylinder - of 250-ml c rpacuy COl measui ing
water,

3. PREPARATION OF SOIL SAMPLE AND SPECIME~S FOR
TEST

3.1 Preparation of Material for Moulding Specimens

3.1.1 The soil sample shaII be prepared 1I\ ace 01 d.mcc wit h the pi 0­

.cdiuc described in 5.1 and 5.2 of IS: 4332 (P.11 t HI )·1967t.

3.1.2 A sufficient quantity of the soil sample pieparcd in accordance
with 3.1.1 should be selected to provide Ioui (see Note) compacted
specimens and required moisture samples.

NOTE - Usually two specimens ( identified as No.3 and -1) are required for
routme testing. The other specimens (Idenllfied ss No.1 and 2 ) aro mnde Cor
research work end for tearing unusual soils.

3.].3 The soil, potable water and required amount of cement con­
forming to IS 269-1961t or IS: 455-1967§ shall be mixed as specified in
IS: 4332 (Part I )-196711. The mixture' should be broken up without
reducing the natural size 0 f individual pal tides.

3.2 Preparation of Specimens

3.2.1 The specimens shall be formed by immediately compactine the
soil-cement mixture in the mould (with the collar attached) and later
trimming the specimens in accordance with IS: 4332 (Part III )·1967t.
In addition the top> of thr first and second layers shall be scarified to
remove smooth compaction pt\ne-s before pL\Cll10; and compacrinu the
succeeding layei-. This scarification shall Io: rn gl oove- at I izht angles

·Ml>thods of test for pozsolmuc mnt er ials ( first rei if/Oil ).

tMethods of test foi "tl\bilILOcI sod~ Part I II Te~l for doter rmnut run of moisture
content-dry densuv 11'11\1 JOn l"r stnl.ruzed MOll mrxtuic-.

~Spel'lfiCBtIon for 01 d 1110.1 y, rnprd-hnrdenmg and low heat I'ort.land cement
( second rev!sian ).

[Specification ior port lund blnstfurnuce slug cement ( second revtslon ).
IIMethod. of test for stn luhzcd aorls. Part I ~[ethoJ of samphng and preparauun of

stalnhzed SOil. for lest mg.
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IS : 4331 ( Part IV ) - 1968

to each other approximately 3 mm in width and 3 mm in depth and
approximately 6 mm apart.

3.1.1 During compaction, a representative sample of the soil­
cement mixture weighing not less than 100 g shall be taken from the
batch and its moisture content determined in accordance with
IS: 4332 (Part II ).1967*.

3.2.3 The compacted specimens shall be weighed with the mould.
The specimens shall then be removed from the mould. The oven-dry
density in g{cm3 shall be calculated. The specimens shall be identified
suitably as No.1 and 2. These specimens may be used to obtain data on
moisture and volume changes during the test.

3.1.4 Two more specimens shall be similarly formed and their
moisture content and dry density determined. These specimens shall
be identified as No.3 and 4 and used to obtain data on soil-cement
losses during the test.

3.2.5 The average diameter and heig-ht of specimens No. I and 2
shall be measured and their volume shall be determined.

3.1.6 All the four specimens shall be placed on suitable carriers in the
moist chamber and protected from free water for a period of seven
days.

3.2.7 -Specimens No. I and 2 should be weighed and measured at the
end of the seven-day period to provide data for calculating their moisture
content and volume (see Note).

NOTE- B i~ important that all hoight and diameter measurements be
accurat.o to \\ it luu 0'2 inm and bo tuken at tho Harne pomta on the specimen at
1111 tImes.

4. PROCEDURE FOR THE WETTING AND DRYING TEST

4.1 At the end of the storage in the moist room, the specimens shall be
submerged in potable water at room temperature for a period of 5 h
and removed. Specimens No. 1 and 2 shall be weighed and their
dimensions measured.

4.2 All four specimens shall then be placed in an oven at 70°C for 42 h
and removed. Specimens No. 1 and 2 shall be weighed and their
dimensions measurer! again.

4.3 Specimens No.3 and 4 shall be given two firm strokes on all area'
with the wire-scratch brush. The brush shall be held with the long axis
of the brush parallel to the longitudinal axis of the s~ecimen orparallel

+Methods of test for atabilized Boils: Part II Determination of moisture content of
stabilized soil mixtures.
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IS : 4332( Part IV ) - 1968

to the ends as required to cover all areas of the specimen. These suoke..
shall be applied to full height and width of the specimen with a firm
stroke corresponding to approximately )'4 kgf. For measurement of
pressure ( see Note) 18 to 20 vertical brush strokes may be required to
cover the sides of the specimen twice and four strokes may be required
at each end.

NOTE- A specrmen should be clamped In 0. vertical po~d 1011 0Ii the edge of
8 platform scale, Vertical brushmg at rokos should be appl rod t (l the specnnen
and the force necessary to register approximately 1'01 kg noted,

4.4 The procedures described in 4.1 to 4.3 constitute one cycle ( 48 h) of
wetting and drying. The specimens shall again be submerged In water
and the procedure continued for )2 cycles,

NOTE - Wei~ht doterrninat.rons of specrmens No 3 nnd 4. before and after
brushmg may be made at the end of each r vcle w hr-n condu-t.mg research and
makrng specral mvest igat rons.

4.5 Testing of No. 1 and 2 specimens may be discontmucd pnor to 12
cycles should the measurements become inaccurate due to soil-cement
loss of the specimen.

NOTE - If It l~ not poaaible to run the cycles r ontinuously he-causc of
Sundays, hohdays or for any at her reason, the specunens should be held III tho
oven during the layover porrod If POq~lble,

4.6 After 12 cycles of test, the specimen, shall be dt icd to constant
weight at IIO'C and weighed to deter nunc the oven-dry weight of the
~peClmens.

4.7 The data collected WIll permit calculation-, of \ olurnc and moisture
changes of speCimem No 1 and 2 and the sorl-ccrur-nt I, ~~t'~ ul ,peu­
mens No.3 and 4 aftci the prescribed 12 (Y< le-, 01 tnt,

5. CALCUI.ATlONS

5.1 'I he volume dod Jl1o.,tUI e lhan~e'i and the soil-cement 105~e, 01 the
'peumell' should be calculated .l~ Il1 5.1.1 and 5.1.4.

5.1.1 FIJI' -pccim -ns No I dlld..2 the ulffel enr c lx-twr-cn the VOlllIl1C~

of spec-mens at the time of m()1IId1l1~ and subseque-nt volumes as a pel­
lent.ll:{t' of the original volume should be calculated

5.1.2 The moisture content or -pecimeus No. 1 and 2 ~t the time 01
moulding and subsequent moisture contents should b- calculated as ,I

percentage of the 0111~Ill.d oven-di y weight of the speumen

5.1.3 The oven-dry weight of specimens No. 3 and 4 as obta im cI
In 4.6 shall be corrected for water that has reacted with the cement and

7

 



IS : 4332 ( Part IV) - 1968

soil during the test and is retained in the specimen at 110°0, as follows:

Corrected oven-dry weight = (w :~OO) X tOO

where

W. = oven-dry weight after drying at 110°C, and
w = percentage of water retained in specimen.

The percentage of water retained in the specimens No.3 and 4
after drying at lIOoa for use in the above formula may be assumed to
be equal to the average percentage of water retained in specimens
No.1 and 2.

5.1.4 The soil cement loss of specimens No.3 and 4 shall be calculat­
ed as a percentage of the original oven-dry weight of the specimen as
follows:

A
Soil cement loss, percent = -B X 100

where
A = original calculated oven-dry weight minus final corrected

oven-dry weight, and
B = original calculated oven-dry weight.

6. REPORT

6.1 The report should include the following:

a) The designed optimum moisture and maximum density of the
moulded specimens.

b) The moisture content and density obtained in moulded speci­
mens (see Note ).

NOTE - Good laboratory practice permits the following tolerance.
between design value. and those obtained in the moulded specimen;

Moi8ture content ± 1 percentage point
Density :!: 0'05 glem l

c) The designed cement content, in percent, of the moulded
specimens.

d) The cement content, in percent, obtained in moulded specimens.
e) The maximum volume change, in percent, and maximum mois­

ture content during test of specimens No.1 and 2.

f) The soil-cement loss, in percent, of specimens No.3 and 4.

8
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SECTION 1 FREEZING AND THAWING TEST

7. SCOPE

7.1 Section 2 of this standard ( Pal t IV) covers the procedure for deter­
mining the soil-cement losses, moisture changes and volume changes
(swell and shrinkage) produced by I epeated frcc7illg and thawing uf
hardened soil-cement specimens.

8. APPARATUS

8.1 The apparatus required is the same as described III 2 except the
water-bath described in 2.8. In addition the equipment described
in 8.2 and 8.3 are also required.

8.2 Freezing Cabinet - capable or maintaining temper atui e of - 23°e
or lower.

8.3 Absorptive Pads - 5 mm thick felt pads, blotters or similar absoi P:
tive material for placing between specimen- and specimen cal riel s.

9. PREPARATION OF SOIL SAMPLE AND SPECIMENS FOR
TEST

9.1 The, .il sample and specimens shall be prcpa rerl in .u cord.uirc
with the P' ocedurr laid down in 3.

10. PROCEDURE FOR THE FREEZING AND THAWING TEST

10.1 At the end of the stoi age 111 the moi-t room, watei satu: arcd fdt~

about 5 mm thick, blotters 01 similar ab-orptivc m.ueri.rl shall be placed
between the specimens and the car i iers '1 he nvsernbly shall Or placed
in a freezing cabinet having a constant tcrnperat ui e not warmr
than -23°C for 24 hand removed. The No. I and 2 specimen" shall be
weighrd and measured.

10.2 The assembly should then be placed in the moist chamber or suit­
ably covered container having a temperature of 25° to 30De and a
relative humidity of 100 percent for 23 h and removed. Free potable
water shall be made available to~ the absorbent pads under the speci­
mens to permit the specimens to absorb water by capillary action dui ing
the thawing period. The No. I and 2 specimens shall be measured and
weighed.

10.3 Specimens No.3 and 4 shall be grven two fir m strokes on all areas
with the wire-scratch brush. The brush shall be held with the long
axis of the brush parallel to the longitudinal axis of the specimen or
parallel to the ends as required to cover all areas of the specimen.

9

 



IS : 4332 ( Part IV ) - 1968

The strokes shall be applied to the full height and width of the spcci­
men with a firm stroke con csponding to approximately 1'4 kgf (see
Note under 4.3). Eighteen to twenty vertical hru-h strokes ale requir­
ed to covel the sides of the specimen twice and four strokes are requir­
ed on each end.

10.4 After being brushed, the specimens shall be turned over end for
end before they are placed on the .... ater saturated pads.

10.5 The procedures dc-cribcd in 10.1 to 10.4 constitute one cycle
(48 h) of freezmg and thawing, The specImens shall be placed in the
freezing cabinet and the procedu, C continued for 12 cycle.

Non: - WOlght deter rmnutrons of ~pel imens No. 3 and 1 before and after
IJllI~hmg aro U~UI\Ily made at tho end of esoh cycle when oondur tlng research and
11lIll.lll~ ~pe~lul invest i~l\tIOnq. S0ll10 'Ipeclmen'l made of Silty and clayey sorls
t ond io scnlo on qldo'l and ends pnrt ioularly after nbout the sixth cycle of teet
'1'111'1 1(,,,10 -rh 111 h~ removed WI th u ,lllrp po'" ted In It rument smce tho regului
11ll1"lllng Illa\ nut be offoct IVC'.

10.6 The No.1 and 2 specimenv may be discontinued pllOl to 12 cycle',
should the rneavurcrnent , become inaccurate due to snil-« emcnt loss of
the specimen.

10.7 After 12 cycles of test, the specimens shall be dt ied to constant
wt.rght at 110°C and weighed to deter mine the 0\ en-dr y .... eight of the
~pecmlem.

10.8 The data collected will pel mit calculations l f volume and moistui e
eli•mgcs of specimens No.1 and 2 and the soil-cement losses of speci­
mc ns No.3 and 4 afte. the pi e-cr ibed 12 cycles of te-t

11. CALCULATIONS

11.1 The volume and moisture changes and the soil-cement losses of
the specimens should be Calculated as given in 5.

12. REPORT

12.J The I epoi t should include the details ~IVl'J1 111 6

10
 



INTERNAT10NAL SYSTEM OF UNITS ( SI UNITS)

Bu. Unl"

QUANTITY' UNll SYMBOL

l englb metre m
Ma~s kilogram kg
Time second s
II ectrle curreer ampere A
ThermodynamIc kelvin K

temperature
candela cdLuminous mtenslty

Amount of substance malo mol

Sllpplernt'nlary Units

QUANTITY UNit SYMBOL

Plano angle r.uhnn rad
'lollti angle steradian sr

Derived Units

()UANTITl' UNIT <;YMllOL DBPINlrION

Po-co newton N 1 N ... I kg mls·

Ftll'rgy IPIII,. J 1 J - I N.m

Po.or wall W IW = I J/I

Flul weber Wb I Wb ~ I V.~

Flux density resla T 1 T I Wb/inJ

Frequency hert, Hz I III 1 cis (S_I)

Electric condu m,e siemens S I S 1 A/V
P.le..:Iromotiv orce volt V IV I W/A

res .ure ;~s I'd" .11 Pa I Pa I Nlm2
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Iv ~ Bhavan, 9 Bahadur Shah Zafar Mllrq, NEW DELHI 110002

Telephones: 28602', 27 Ot 31 Telegrams: Manaklanstha

Regional Offices; Talephona

Westem Nowelty Chambers, Grant Road BOMBAY 400007 8965 21l

Eastern 5 Chowrlnqhee Approach CALCUTTA 700072 2750911

Southern C.I.T. Campus MADRAS 600113 412442

Northern B ,9. Phase VII S A.S. NAGAR B 78 26

(MOHAll) 1600~1

Branch Offices I

'pushpak', Nurmohamed Shaikh Marg, Ktlanpur AHMADABAD 380001 20391
'F' Block, Unity Blclg, Nlua9lmhara)a Square BANGALORE 560002 ~2 48 05
Gangotrl Complex, Bhadbllada Road, T.T. Nagar BHOPAL 462003 i 27 16

22E Kalpana Area BHUBANESHWAR 751014 53tl27
5-8-56C L. ~. Gupta Marg HYDERABAD 500001 2210 8S
R 14 Yudhlster Marg, C Scheme JAIPUR 302005 69832
117/418 B Sarvodaya Nagar KANPUR 208005 47292
Patllputra Industnal Estate PATNA 800013 62808

Hantex BIJg (I!nd Floor), Rly Station Road TRIVANDRUM 695001 3227

Prlnt'd at Simco PrlOtina Pr8l~D.'hi. lod'd

 


